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ITRS requirements for porous ultra low k materials include a closed pore system, uniform pore distribution, and a narrow pore size distribution for each technology node [1] . Several techniques such as small angle x-ray scattering (SAXS), positron annihilation lifetime spectroscopy (PALS), and transmission electron microscopy (TEM) are currently used to characterize the pore size, distribution and degree of interconnectivity. Ultra low k materials routinely have pore sizes of < 10 nm and TEM analysis is markedly improved if thinner samples can be fabricated (e.g. thickness less than five times the pore diameter). A focused ion-beam (FIB) is the primary tool for preparing TEM sample from devices containing low k dielectric materials and copper [2] . A FIB-based technique using low energy (10kV) Ga ion milling has been evaluated to routinely prepare ultrathin TEM specimens (<50nm thick) with less surface damage than conventional FIB techniques. This technology is critical for the development and integration of porous low k materials and requires only 5 -10 minutes of additional sample preparation time using the FEI Strata DB235 focused ion beam-scanning electron microscope (FIB-SEM) [3] . Figures 1 and 2 show a substantial improvement in the TEM image quality after 10 kV Ga ion milling, as compared to 30kV Ga ion milling, in two generations of developmental porous SiLK resin (samples with average pore sizes of 22 and 10 nm, respectively). After low kV milling, both the Ta barrier layer and pore size in the porous SiLK films were more distinct in the TEM images as the overall sample thickness decreased from ~ 80 to 45 nm. A reduction in the Ga-Lα signal was observed by energy dispersive spectroscopy (EDS) after low kV milling which indicates less surface damage (Figure 3 ). Both atomic force microscopy (AFM) and parallel electron energy loss spectroscopy (PEELS) were utilized to quantify the relative change in sample thickness after low kV milling. PEELS results showed that the relative difference in the porous SiLK resin and Cu thickness decreased slightly after low kV ion milling. However, no further decrease in the thickness of the Ta barrier layer was observed. TappingMode AFM images shown in Figure  4 illustrate the surface topography of samples after standard FIB and low kV ion milling and support the relative thickness changes in the sample determined by PEELS. 
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